1. STATEMENT OF PROBLEM
In our papers [1, 2] it was suggested the following model Lagrangian describing the interaction of a classical relativistic spinning color charged particle with external non Abelian gauge (x) and fermion (x) fields:
where e is the one dimensional vierbein field (we put throughout c = 1 for the speed of light) and D ij = δ ij ∂/∂τ + ig (t a ) ij is the covariant derivative along the direction of motion. The spin degrees of freedom of the particle is represented here by a commuting cnumber Dirac spinor ψ = (ψ α ), α = 1, …, 4. The equa tion of motion for this spinor is (2) 1 The article is published in the original.
By virtue of the fact that the background fermion field (x) (which within the classical description is consid ered as a Grassmann odd function) has, by definition, spinor index, a description of the spin degrees of freedom of the particle in terms of the spinor ψ α is a very natural and simplest in technical respect. There is some vague ness with respect to Grassmann evenness of this spinor.
In our papers [1, 3] in application to analysis of dynamics of a spinning color particle moving in a hot quark gluon plasma, the spinor ψ α was thought as Grassmann even one (although it is not improbably that the using of simultaneously spinors of the differ ent Grassmann evenness may be required for a com plete classical description of the spin dynamics in external fields of different statistics, i.e. in other words, it requires introducing a superspinor, see Summary).
An alternative approach most generally employed for the description of a spin for a massive particle is connected with introduction into consideration of the real pseudovector and pseudoscalar dynamical vari ables ξ μ , μ = 1, …, 4, and ξ 5 that are elements of the Grassmann algebra [4] [5] [6] [7] . For these variables an appropriate Lagrangian of the first order time deriva tive was defined as follows: where χ is the one dimensional gravitino field. This field (as well as e) is not dynamical one. It is well known [5] [6] [7] that the Lagrangian possesses local supersymmetry. The description of the spin degrees of freedom in terms of the odd pseudovector and pseudo scalar quantities is to some extent a more fundamental one in comparison with the description in terms of the even spinor ψ α . For this reason the interesting ques tion arises as to whether it is possible to define relation (mapping) between these variables, and, finally, to construct a mapping between Lagrangian (1) (without the interaction term L Ψ ) and Lagrangian (3). The con struction of such a mapping in an explicit form is very important. The reason is that counterpart of the inter action term L Ψ in the Lagrangian (3) is unknown. Thus, having understood a connection between the Lagrangians without an external fermion field, one can define an explicit form of the interaction terms with the background Ψ fields in terms of the Grass mann pseudovector and pseudoscalar variables ξ μ and ξ 5 merely by means of an appropriate replacement of the ψ α spinor by the mapping ψ α = ψ α (ξ μ , ξ 5 ) in (1).
In works [8, 9] it was shown that such a map can in principle be obtained if preliminary to exclude the auxiliary variable χ in Lagrangian (3) Here, κ and α are unknown coefficient functions, θ = (θ α ) is an auxiliary Grassmann odd Dirac spinor and the symbol * is the complex conjugation sign. Inverse mapping has the following form: (5) where β and are some new unknown coefficient functions. The explicit form of the coefficient func tions was considered in [8, 9] .
Our initial Lagrangian (1) written down in terms of the commutative variable ψ α , is devoid of any super symmetry. Therefore it can be only mapped into the other nonsupersymmetric Lagrangian. The terms
containing the fermion counterpart χ to the vierbein field e, namely (6) cannot appear under any map. These terms are impor tant for the local super symmetry of Lagrangian (3) and its counterparts a priory must be contained in the initial Lagrangian (1). In this notice we would like to show how the terms of this kind may really appear in (1).
SEMICLASSICAL APPROXIMATION
The main idea in determining such terms is to use an extended Hamiltonian or superHamiltonian in the construction of the "spinning" Eq. (2). Hamiltonians of this type have been considered in a few papers for different reasons. Thus in the papers by Borisov, Kul ish [10] and Fradkin, Gitman [11] they were used in the construction of the Green's function of a Dirac particle in background non Abelian gauge field. Within the framework of operator formalism this superHamiltonian has the form (7) All quantities with hats above represent operators acting in appropriate spaces of representations of the spinor, color and coordinate algebras; χ is an Grass mann odd variable. Analog of introducing such a superHamiltonian in the massless limit can be also found in the work by Friedan and Windey [12] in the construction of the superheat kernel. The latter has been used in calculating the chiral anomaly. In the monograph by Thaller [13] within the supersymmetric quantum mechanics a notion of the Dirac operator with supersymmetry has been defined in the most general abstract form. The expression (7) is just its special case.
Before studying the general case of the Dirac oper ator with supersymmetry it is necessary to recall briefly the fundamental points of deriving the equation of motion for the commuting spinor ψ α , Eq. (2). In quantum electrodynamics this equation arises when we analyze the connection of the relativistic quantum mechanics with the relativistic classical mechanics first performed by W. Pauli [14] within the so called first order formalism for fermions. In the book by Akhiezer and Beresteskii [15] this analysis has been performed on the basis of the second order formalism [16] . Here, we will follow the second line.
In the second order formalism the initial QCD Dirac equation for the wave function Ψ is replaced by its quadratic form
